tracted from plasma on fuller's earth under carefully standardized conditions is assayed by a long-used double antibody radioimmunoassay procedure.
Within (n = 6) and between (n = 12) assay precision is 39 ± 2 (SD) ng/liter and 44 ± 6 (SD) ng/liter, respectively.
Normal Corticotropin adsorbs strongly to glass, and most extraction procedures take advantage of this property by using substances similar to glass but in a finely divided form. Silicic acid (7), precipitated silica (8), and fuller's earth (9) have all been used for this purpose.
In the present method, fuller's earth is used to extract corticotropin from plasma. The concentration of corticotropin in plasma can be measured over the range of 6-1000 ng/liter. (Wellcome, Beckenham, England) .
Materials and Method Reagents
This antiserum appears to bind with a variety of sites on the corticotropin molecule, including the biologically active sequence, amino acids 1 to 24. Each bottle is reconstituted with diluent buffer (5 ml) and aliquots (1 ml) are stored at -20#{176}C. Each aliquot is diluted with diluent buffer (3 ml) as required (working titer, 1/7500).
Donkey antirabbit serum
(Weilcome). This is diluted 20-fold with assay diluent. Methanol, 1 ml, and 9 ml of ammonium hydroxide (35% solution of ammonia in water) are mixed just before use. Collect heparinized blood samples between 8 a.m. and 10 a.m. in prechilled containers and centrifuge (2000 X g, 4 #{176}C, 10 mm) as soon as possible.
Freeze the plasma immediately after separation.
Extraction.
Thaw and centrifuge the unknown plasma, a quality-control plasma, and a plasma used to measure recovery, keeping the temperature below 4 #{176}C throughout.
Add labeled corticotropin, 1 pg, to 8 ml of each sample (including the recovery plasma) and suspend 28 mg of fuller's earth in each for 10 mm by continuous rocking at 4 #{176}C. Centrifuge (1500 x g, 4 #{176}C, 10 mm) all plasma samples and decant. Wash the fuller's earth twice with 4-ml volumes of water, by breaking up the residue and recentrifuging. Elute the corticotropin from the fuller's earth with 1.0-and 0.5-ml portions of the methanolic ammonium hydroxide solution by rocking the mixture at room temperature for 30 mm. Pool the eluents, centrifuge to remove traces of fuller's earth, and dry at 50 #{176}C under a stream of nitrogen. Measure the radioactivity in each dry residue.
Protein-binding assay. Suspend each residue in 0.5 ml of diluent buffer, agitate gently at room temperature for 45 mm, and centrifuge. Measure the radioactivity in a 0.4 ml sample from the recovery plasma and assay 0.2-, 0.1-, and 0.05-ml samples from each unknown plasma according to the following protocol in which 1251-labeled corticotropin is diluted to 100 ng/liter with 100-fold diluted normal rabbit serum:
(1/7500) 1251-labeled corticotropin, 10 pg ml, to all assay tubes, mix gently and immediately centrifuge (1500 x g, 4 #{176}C, 30 mm). Decant the supernatant fluid into a separate assay tube and measure its radioactivity and that of the centrifugate.
Calculation of recovery.
Calculate overall recovery by the following equation:
where A = counts/mm in the dry residue extracted from unknown plasma, B = total counts/mm added to each plasma, C = counts/mm in the 0.4-ml aliquot removed from recovery plasma, D = counts/ mm in the dry residue extracted from recovery plasma, and R = the percentage corticotropin recovered from plasma. This step in particular shows very good within-assay reproducibility (Table  1) . Overall recovery of labeled corticotropin added to the recovery plasma and extracted on 12 separate occasions during a three-month period was 53% ± 5% (SD).
Sensitivity.
By using an antiserum titer such that 50% of the labeled hormone was always antibody bound, sensitivity was shown to be inversely related to the amount of labeled corticotropin used ( Figure   5 ). When 10 pg of tracer was used, as little as 10 pg of corticotropin per assay tube could be detected. To allow for a 50% recovery and for samples to be assayed in quadruplicate, extractions were usually carried out on an 8-ml sample of plasma.
This enabled corticotropin concentrations to be measured over the range of 6 to 1000 ng/liter of plasma.
Precision.
Six replicate samples from the one plasma pool gave a mean of 39 ± 2 (SD) ng/liter (CV = 5.1%) when extracted and measured concurrently. Between-assay precision was indicated by the results of repeated assays on the same plasma pool. When extracted and measured on 12 separate occasions during a three-month period, a mean of 44 ± 6 (SD) ng/liter (CV = 13.6%) was obtained.
Accuracy.
Because the assay standards are not taken through the extraction procedure, the accuracy of the method was verified by assaying corticotropin added to the plasma of a patient treated with dexamethasone.
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